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(57) ABSTRACT

A compound includes a lignophenol derivative having a
weight average molecular weight 1n a range of 5000 to 10000,
and satisiying the following formula (1):

3.0=pH value=4.5 (1)

wherein the pH value 1s a determined value for a liquid mix-
ture containing 0.2 g of the lignophenol dertvative added to 40
ml of pure water.

17 Claims, 1 Drawing Sheet
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LIGNOPHENOL DERIVATIVE, RESIN
COMPOSITION, AND RESIN MOLDED
ARTICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 335
USC 119 from Japanese Patent Application No. 2012-023532

filed Feb. 6, 2012.

BACKGROUND

1. Technical Field

The present invention relates to a lignophenol derivative, a
resin composition, and a resin molded article.

2. Related Art

A lignophenol derivative obtained from plants 1s a material
attracting attention as one candidate for a non-petroleum
resin material from the viewpoint of reducing environmental
impact.

SUMMARY

According to an aspect of the invention, there 1s provided a
compound including a lignophenol derivative having a
welght average molecular weight 1in a range of 5000 to 10000,
and satisiying the following formula (1):

3.0=pH value=4.5 (1)

wherein the pH value 1s a determined value for a liquid mix-
ture containing 0.2 g of the lignophenol derivative added to 40
ml of pure water.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment of the present invention will be
described 1n detail based on the following figures, wherein:

FI1G. 1 1s a diagram showing an example of a component of
an electronic or electrical device having a molded article
according to the present exemplary embodiment.

DETAILED DESCRIPTION

Hereinafter, the lignophenol dertvative, the resin composi-
tion 1n which the lignophenol derivative 1s used, and the resin
molded article according to the exemplary embodiment waill
be described 1n detail.

Lignophenol Denivative

The lignophenol derivative according to the exemplary
embodiment has a weight average molecular weight 1n a
range of 5000 to 10000, and satisfies the following formula

(1):

3.0=pH value=4.5 (1)

wherein the pH value 1s a determined value for a liquid mix-
ture contaiming 0.2 g of the lignophenol dertvative added to 40
ml of pure water.

Thus far, a matenal that 1s derived from plant lignocellu-
lose obtained without using a chemical polymerization
method and has favorable hot workability has been desired,
and, furthermore, there has been another demand for high
heat and moisture resistance. As a lignophenol dervative, a
material that has a lignin-intrinsic 3-dimensional complex
crosslinking structure, 1s excellent 1n terms of hot workabaility
even with the 3-dimensional structure being maintained, and
may obtain high heat and moisture resistance 1s desired.
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In contrast to the above, the lignophenol derivative accord-
ing to the exemplary embodiment has a weight average
molecular weight in the above range and a pH value 1s con-
trolled to be 1n the above range 1n a liquid mixture to which the
lignophenol derivative 1s added. The lignophenol derivative
satisiying the above configuration 1s excellent 1in terms of hot
workability, and, furthermore, hot workability 1s excellent
even 1n a resin composition in which the lignophenol deriva-
tive and a resin are mixed. In addition, 1n a resin molded

article including the lignophenol derivative, favorable moist
heat resistance 1s realized.

The mechanism 1s not clear, but assumed as follows. That
1s, the fact that the pH value 1s controlled to be 1n the above
range 1n a liquid mixture to which the lignophenol derivative
1s added 1ndicates that an acid incorporated during the manu-
facturing process of the lignophenol derivative 1s removed,
and an 10nic functional group represented by a sultfo group 1s
reduced. Therefore, 1t 1s assumed that the lignophenol deriva-
tive 1n which the acid 1s removed and the 10onic functional
group 1s reduced suppresses decomposition of a resin 1n a
resin composition during a hot process or under a hot and
humid environment, the hot workability 1s excellent as
described above, and high heat and moisture resistance 1s
obtained.

pH Value

The lignophenol derivative according to the exemplary
embodiment has a pH value o1 3.0 to 4.5 1n a liquid mixture
resulting from adding 0.2 g of the lignophenol dertvative to 40
ml of pure water. In a case 1n which the pH value 1s less than
the above lower limit, the resin decomposes during kneading,
and thus favorable hot workability may not be obtained. On
the other hand, 1n a case 1n which the pH value exceeds the
above upper limit, 1t becomes necessary to chemically modity
lignophenol, which impairs an advantage of use of a natural
product-dertved low environmental impact material.

The pH value 1s more preferably from 3.1 to 4.1.

For measurement of the pH value, the pH of the liquid
mixture 1s measured at room temperature (26° C.) using D-54
(trade name, manufactured by Horiba Ltd.) as a measurement
apparatus.

Further, 1n a case in which the pH value 1s measured from
the resin molded article, firstly, the lignophenol derivative 1s
separated from the resin molded article using a method of
separation or the like through high-performance liquid chro-
matography (HPLC), the separated lignophenol derivative 1s
mixed with pure water at the above ratio, and then the pH 1s
measured.

Weight Average Molecular Weight
The lignophenol derivative according to the exemplary
embodiment has a weight average molecular weight of 5000
to 10000. In a case in which the weight average molecular
weilght 1s equal to or greater than the above lower limit, the
heat and moisture resistance 1s excellent, and favorable
impact resistance may be obtained. In a case 1 which the
weight average molecular weight 1s equal to or less than the
above upper limit, the heat and moisture resistance 1s also
excellent, and favorable impact resistance may be obtained.

The weight average molecular weight 1s more preferably
from 6000 to 8500.

Mw/Mn

For the lignophenol derivative according to the exemplary
embodiment, the ratio Mw/Mn of the weight average molecu-
lar weight (Mw) to the number average molecular weight
(Mn) 1s preferably 2 to 6. When the Mw/Mn 1s the above
upper limit or less, variation 1n resin characteristics 1s sup-
pressed. On the other hand, when the Mw/Mn 1s the above
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lower limit or more, the number of processes that adjust the
molecular weight 1s suppressed so that environmental impact
may be reduced.

Here, the weight average molecular weight and the number
average molecular weight are measured through gel perme-
ation chromatography (GPC).

In the exemplary embodiment, the molecular weight 1s
measured through GPC using a GPO HLC-8120 manufac-
tured by Tosoh Corporation as a measurement apparatus, a
TSKgel Super HM-M column (15 cm) manufactured by
Tosho Corporation, and tetrahydrofuran (THF) solvent. The
weight average molecular weight and the number average
molecular weight are calculated using a molecular weight
calibration curve which 1s prepared based on the measure-
ment results using monodispersed polystyrene standard
samples.

(Further, “n” 1n the respective formulae representing
lignophenol derivatives which will be described below 1s
obtained by dividing the weight average molecular weight

measured through the above method by the molecular weight
ol a repetition unit.)

Ratio [(S)/(P)]

The lignophenol dernivative according to the exemplary
embodiment preferably satisfies the following formula (2):

0.07=(S)/(P)=1.15 (2)

wherein (S) presents a peak area of peak wavelengths derived
from a phenolic hydroxyl group 1n a range of 8.7 ppm to 9.4
ppm, and (P) presents a peak area of peak wavelengths
derived from a phenol skeleton 1n a range of 6.0 ppm to 7.7
ppm in '"H-NMR. When [(S)/(P)] is within the above range,
excellent flame resistance may be obtained, impact resistance
1s excellent, and favorable moist heat resistance may be
achieved. When the amount of the hydroxyl group in the
lignophenol derivative according to the embodiment 1s made
to be at a certain level or more as described above, properties
beyond expectation are obtained in a resin molded article
formed using the lignophenol derivative, and the above
elfects are achieved.

Structure of Lignophenol Derivative

Next, the structure of the lignophenol derivative according
to the exemplary embodiment will be described. The
lignophenol denivative 1s a polymer, and has a structure rep-
resented by the following formula (3):

(3)

(?(Z)b
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In the above formula (3), X', X*, and X~ each indepen-
dently represent a substituted or unsubstituted alkyl group, a
substituted or unsubstituted alkoxy group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted
arylene group, a hydroxyl group, a carboxyl group, an amino
group, or an amide group.

Further, when X', X?, and X° are each a substituted alkyl

group, a substituted alkoxy group, a substituted aryl group, or
a substituted arylene group, examples of the substituents
include a hydroxyl group, a carboxyl group, a carboxyl acid
derivative group, an alkyl group, an alkoxy group, and the

like.

In addition, in formula (3), a and ¢ each independently
represent an integer of from 0 to 3, b represents an integer of
from O to 4, and n represents an integer of from 10 to 28.

More preferable examples of the lignophenol derivative
represented by formula (3) include lignophenol derivatives
represented by the following formulae (4) to (6).

H 0 4<\ />:<< \
H;CO O/ \OH
o//C/

(In formula (4), n represents an 1integer of from 13 to 26.)

(4)

OH

()

e

(In formula (5), n represents an 1integer of from 12 to 25.)
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OH

(In formula (6), n represents an integer of from 11 to 22.)

The lignophenol dertvative represented by formula (3) may
be a umitary structure or a mixture of two or more kinds of
different structures. Meanwhile, the lignophenol derivative
represented by formula (3) 1s a polymer mixture, and n in
formula (3) refers to an average value of n for the entire
polymer mixture.

Method of Synthesizing Lignophenol Derivative

Examples of a method of synthesizing the lignophenol
derivative according to the exemplary embodiment include a
method 1n which lignin included 1n a plant resource 1s sepa-
rated 1n a converted form of a lignophenol derivative,
extracted, and made to have hydroxyl groups by hydrating the
terminal ends or carboxylated through an oxidizing reaction
in which natural ketone 1s used. There 1s a case 1n which the
structure of the lignophenol derivative obtained by such a
manufacturing method varies depending on differences 1n the
plant resource, such as softwoods or hardwoods, but there 1s
no problem with the characteristics.

Hereinatter, the method of synthesizing the lignophenol
derivative will be described in detail using an example.

Separation Process

Chips of a plant resource, such as Japanese cypress mate-
rial, are immersed 1n acetone and dried so as to be delipidated.
p-Cresol 1s added to the delipidated chips, the mixture 1s
stirred, next, sulfuric acid 1s added, the mixture 1s stirred,
then, distilled water 1s added, the mixture 1s stirred, p-cresol
in the upper layer 1s separated and collected using decanta-
tion, p-cresol 1s added dropwise to stirred diethyl ether, and
the obtained sediment 1s collected through centrifugal sepa-
ration.

Rinsing Process

Next, rinsing 1s performed for the collected sediment.

Specifically, the collected sediment 1s put and dispersed 1n
stirred distilled water, the distilled water 1s removed through
centrifugal separation, and the sediment 1s collected.

Further, when the degree of the nnsing 1s adjusted so that
the pH value 1s controlled in the lignophenol derivative, more
specifically, 1onic impurities included 1n lignin (for example,
a sulfo group obtained 1n a process of preparing a lignophenol
derivative) are removed and neutralized, whereby the pH
value 1n the above range 1s achieved.

Reprecipitation Process

Next, the rinsed sediment 1s dissolved 1n acetone, impuri-
ties are {iltered, then, the solution 1s added dropwise to the
stirred diethyl ether layer, and the sediment 1s reprecipitated,
thereby obtaining a lignophenol dernvative.

10

15

20

25

30

35

40

45

50

55

60

65

6

Further, the weight average molecular weight or Mw/Mn 1n
the lignophenol derivative 1s adjusted, and the weight average
molecular weight, that 1s, the degree of polymerization, 1s
adjusted by adjusting the number of repetitions of the pro-
cesses of dissolution, filtration, and reprecipitation, whereby
the ratio [(S)/(P)] of the peak area (S) of peak wavelengths
derived from a phenolic hydroxyl group to the peak area (P) of
peak wavelengths dertved from a phenol skeleton 1s adjusted.

End Group-Denaturing Process

Further, the end group may be denatured by dissolving the
lignophenol derivative obtained through reprecipitation 1n
methyl ethyl ketone, heating the solution, and stirring the
solution with methanol and tetrabutoxy titanium added
thereto.

Further, for modification of the lignophenol derivative, that
is, introduction of a substituent represented by X', X*, and X
in formula (3), a compound having an active hydroxyl group
corresponding to X', X?, or X° is made to react at highly
active C—H portions in a benzene ring in the lignophenol
derivative, thereby being bonded through a self catalyst
action. A lignophenol derivative modified to have a desired
functional group may be obtained by making an aliphatic
alcohol act 1n a case 1 which the lignophenol derivative 1s
modified to have an alkyl group, or making a phenol in the
case of an aryl group and a benzyl alcohol 1n the case of an
arylene group act 1n a case 1n which the lignophenol deriva-
tive 1s modified to have an alkoxy group. The reaction 1s a
stirring reaction performed 1n a solvent, such as methyl ethyl
ketone or acetone, under a temperature condition of room
temperature (26° C.) to 150° C.

In addition, 1n a case in which the lignophenol derivative
(polymer) according to the exemplary embodiment has a
structural unit represented by formula (3) and another struc-
tural unit, a polyester structure, such as an aliphatic polyester
structure; a polycarbonate structure, an aromatic polyester
structure, a polyamide structure, a polyolefin structure, such
as polypropylene or polyethylene; a polystyrene structure, a
polyacrylate structure, a polybutadiene structure, or copoly-
mer structures thereof may be used as the other structural unat,
and, among the above, an aliphatic polyester structure is
preferable. In this case, the polymer may be any of a block
copolymer and a random copolymer.

In the lignophenol dertvative (polymer) according to the
exemplary embodiment, the proportion of the structural units
represented by formula (3) in the entire structural units 1s
preferably from 5 mol % to 100 mol %, and more preferably
from 10 mol % to 100 mol %.

Resin Composition

Theresin composition according to the exemplary embodi-
ment contains a resin and the lignophenol dertvative accord-
ing to the exemplary embodiment.

Further, the content of the lignophenol dertvative accord-
ing to the exemplary embodiment 1s preferably from 0.1 part
by weight to 40 parts by weight with respect to 100 parts by
weight of the resin.

Resin

In the resin composition according to the exemplary
embodiment, a well-known thermoplastic resin in the related
art, such as polyester, such as aliphatic polyester, or polycar-
bonate, may be used as the resin in combination with the
lignophenol derivative, and, among the above, aliphatic poly-
ester 1s preferable.

Meanwhile, 1n a case 1n which the lignophenol derivative
according to the exemplary embodiment and aliphatic poly-
ester as another resin are used in combination, excellent heat
resistance and mechanical strength are obtained. The reason
thereof 1s assumed to be that the phenol activity of the
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lignophenol derivative according to the exemplary embodi-
ment and the activity of the end group reaction group react
with the unreacted end of the aliphatic polyester in a tempera-
ture range of kneading, injection molding, or the like so that
partial crosslinking or molecular chain extension occurs.

Aliphatic Polyester

The aliphatic polyester 1s not particularly limited, and
examples thereof include hydroxycarboxylic acid polymers
and polycondensation products between aliphatic diols and
aliphatic carboxylic acids.

Specific examples of the aliphatic polyester include poly-
lactate, poly-3-hydroxybutyrate, polyhydroxy hexanate,
polyhydroxyvalerate, copolymers thereot, polybutylene suc-
cinate, polybutylene adipate, polyethylene succinate, poly-
cthylene adipate, copolymers of two or more kinds thereof,
and the like.

The aliphatic polyester may be used singly or 1n combina-
tion of two or more kinds.

The aliphatic polyester may be, for example, a single con-
tinuous member (for example, polyhydroxybutyrate), poly-
lactate formed of a mixture of L and D optical isomers, or
copolymerized with the optical 1somer.

Among the above, preferably aliphatic polyester includes
polylactate, polyhydroxy butyrate, polybutylene succinate,
and copolymers of two or more kinds.

The weight average molecular weight of the aliphatic poly-

ester 1s not particularly limited; however, for example, pret-
erably from 8000 to 150000, and more preferably from 20000
to 100000.

In a case 1 which the resin composition according to the
exemplary embodiment contains the aliphatic polyester, the
content of the aliphatic polyester 1s preferably from 5% by
weight to 80% by weight, and more preferably from 10% by
weight to 50% by weight of the total amount of the resin
composition.

In addition, a resin other than the aliphatic polyester may
be used.

Examples of the resin include well-known thermoplastic

resins 1n the related art, and specifically include polycarbon-
ate resins, polypropylene resins, polyamide resins, aromatic
polyester resins, polyolefin resins, polyester carbonate resins,
polyphenylene ether resins, polyphenylene sulfide resins,
polysulfone resins, polyether sulfone resins, polyarylene res-
ins, polyether imide resins, polyacetal resins, polyvinyl acetal

(\:\)

O—P—0
1 Q |
Q)ml O

{ %

(QZ)WZ

resins, polyketone resins, polyether ketone resins, polyether
cther ketone resins, polyaryl ketone resins, polyether nitrile

resins, liquid crystal resins, polybenzoimidazole resins, poly-
parabanic acid resins, vinyl polymer or copolymer resins
which are obtained by polymerizing or copolymerizing one
or more kinds of vinyl monomers selected from a group
consisting of an aromatic alkenyl compound, a methacrylic
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acid ester, an acrvlic acid ester, and a cyanated vinyl com-
pound, diene-aromatic alkenyl compound copolymer resins,
cyanated vinyl-diene-aromatic alkenyl compound copolymer

resins, aromatic alkenyl compound-diene-cyanated vinyl-N-

phenyl maleimide copolymer resins, cyanated vinyl-(ethyl-

ene-diene-propylene (EPDM))-aromatic alkenyl compound
copolymer resins, polyolefins, vinyl chloride resins, chlori-
nated vinyl chloride resins, and the like.

The resin may be used singly or in combination of two or
more kinds.

Flame Retardant

In addition, since the resin composition according to the
exemplary embodiment contains the lignophenol derivative
according to the exemplary embodiment, the resin composi-
tion has excellent flame resistance, but may further contain a
flame retardant other than the above components.

The flame retardant includes a bromine-based flame retar-
dant, a phosphorous-based flame retardant, a silicone-based
retardant, an inorganic particle-based tlame retardant, and the
like. Among the above retardants, the phosphorous-based
retardant, the silicone-based retardant, and the 1norganic par-
ticle-based retardant are preferable. Preferable examples of
the flame retardant include phosphorous-based flame retar-
dants, such as phosphate ester-based, condensed phosphoric
acid ester-based, phosphorous polyester polymer-based
flame retardants; silicone-based flame retardants, such as sili-

cone powder and silicone resins; inorganic particle-based
flame retardants, such as aluminum hydroxide and magne-
sium hydroxide; and the like.

Among the above, phosphate ester 1s preferable. The
lignophenol dertvative according to the exemplary embodi-
ment has many benzene rings 1n the structure, phosphate ester
1s added and favorably dispersed by using phosphate ester as
the flame retardant that 1s used in combination with the

lignophenol derivative, and excellent flame resistance 1is
achieved.

Condensed Phosphate E

rster

Examples of the condensed phosphate ester include
bisphenol A-type, bisphenylene-type, 1sophthalene-type, and
other aromatic condensed phosphate esters, and specific
examples include condensed phosphate esters represented by

the following formula (7) or (8).

Q4)m4

QS)mﬁ Qﬁ)mﬁ

pP—

|

O
)\‘ nl
\,{
(QS)WB

In formula (7), Q', Q°, Q°, and Q* each independently
represent a hydrogen atom or an alkyl group having from 1 to
6 carbon atoms, Q°, Q°, Q’, and Q° each independently rep-
resent a hydrogen atom or a methyl group, m1, m2, m3, and
m4 each independently represent an integer of from 0 to 3, m5
and m6 each independently represent an integer of from O to
2, and nl represents an mteger of from O to 10.
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In formula (8), Q°, Q'° Q'', and Q'* each independently
represent a hydrogen atom or an alkyl group having from 1 to
6 carbon atoms, Q' represents a hydrogen atom or a methyl
group, m7, m8, m9, and m10 each independently represent an
integer of from O to 3, m11 represents an integer of from 0O to
4, and n2 represents an 1mteger of from O to 10.

The condensed phosphate ester may be a synthesized prod-

uct or a commercially available product. Specific examples of
the commercially available product of the condensed phos-
phate ester include commercially available products manu-
factured by Daihachi Chemical Industry Co., Ltd. (“PX200,”
“PX201,” “PX202,” “CR’741,” and the like), commercially
available products manufactured by Adeka Corporation
(“ADEKA STAB FP2100,” “FP2200,” and the like), and the
like.

Among the above, the condensed phosphate ester 1s pred-
erably atleast one kind selected from compounds represented
by the {following structural formula (9) (for example,
“PX200” manufactured by Daihachi Chemical Industry Co.,
Ltd.) and compounds represented by the following structure
formula (10) (for example, “CR’741” manufactured by Daiha-
chi Chemaical Industry Co., Ltd.).
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The content of the flame retardant 1s preferably from 1% by
weilght to 30% by weight, and more preferably from 3% by
weight to 25% by weight of the total amount of the resin
composition.

In addition, particularly, 1n a case in which a phosphate
ester 1s used as the flame retardant, the phosphate ester 1s
preferably included at 10 parts by weight to 40 parts by
weight with respect to 100 parts by weight of the resin.

Examples of additives other than the flame retardant
include an oxidation inhibitor, a toughening agent, a compati-
bilizing agent, a weather resistance agent, a hydrolysis inhibi-
tor, a catalyst, and the like. The content of each of the addi-
tives 1s preferably 5% by weight or less of the total amount of
the resin composition.

Method of Manufacturing Resin Composition

Theresin composition according to the exemplary embodi-
ment 1s manufactured by melt-kneading a mixture of the
above components.

Further, a well-known apparatus may be used for mixing or
melt-kneading, and examples thereol include a biaxial

extruder, a Henschel mixer, a Banbury mixer, a monaxial
screw extruder, a multiaxial screw extruder, a co-kneader, and

the like.
Molded Article

The molded article according to the exemplary embodi-
ment 1s constituted by including the lignophenol derivative
according to the exemplary embodiment.

Specifically, the molded article according to the exemplary
embodiment may be obtained by, for example, molding the
resin composition according to the exemplary embodiment
using a molding machine. Meanwhile, examples of the mold-
ing method 1n which a molding machine 1s used include
injection molding, extrusion molding, blow molding, hot
pressing molding, calender molding, coating molding, cast-
ing molding, dipping molding, vacuum molding, transfer
molding, and the like.

Structural Formula (9)

Structural Formula (10)
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Here, the inmjection molding may be performed using a
commercially available apparatus, for example, an NEX150
manufactured by Nisser Plastic Industrial Co., Ltd., an
NEX70000 manufactured by Nisse1l Plastic Industrial Co.,
Ltd., an SE50D manufactured by Toshiba Machine Co., Ltd.,
or the like.

At this time, the cylinder temperature 1s preferably from
1770° C. to 280° C., and more preferably from 180° C. to 270°
C. In addition, the mold temperature 1s preferably from 40° C.
to 110° C., and more preferably from 50° C. to 110° C.

The molded article according to the exemplary embodi-
ment 1s preferably used for electronic and electrical devices,
home appliances, vessels, car interior materials, and the like.
More specifically, the molded article 1s used for chassis of
home appliances, electronic and electrical devices, and the
like, a variety of components, wrapping {ilms, housing cases
of CD-ROMs or DVDs, dishes, food trays, beverage bottles,
chemical wrapping materials, and the like, and 1s preferably
used for components of electronic and electrical devices.

FIG. 1 1s a perspective view of the front appearance of an
image forming apparatus which 1s an example of a component
of an electronic and electrical device having the molded
article according to the exemplary embodiment.

The 1mage forming apparatus 100 in FIG. 1 has front
covers 120q and 12056 on the front surface of a main body
apparatus 110. The front covers 120a and 1206 may be
opened and closed so that an operator may perform opera-
tions 1n the apparatus. Thereby, the operator may refill the
toner when the toner 1s consumed, change a consumed pro-
cess cartridge, and remove jammed paper when paper jam-
ming occurs in the apparatus. FIG. 1 shows the apparatus in a
state 1n which the front covers 120q and 1205 are opened.

An operation panel 130 on which a variety of conditions
regarding 1mage formation, such as paper size or the number
of copies, are inputted through operation by the operator and
a copy glass plate 132 on which an original document to be
scanned 1s disposed are provided on the top surface of the
main body apparatus 110. In addition, the main body appa-
ratus 110 has an automatic original document transporting,
apparatus 134 that transports the original document on the
copy glass plate 132 at the top portion thereof. Furthermore,
the main body apparatus 110 has an 1mage scanning appara-
tus that scans the original document 1image disposed on the
copy glass plate 132 so as to obtain image data expressing the
original document 1mage. The image data obtained using the
1mage scanning apparatus are sent to an 1image forming unit
through a control portion. Meanwhile, the 1image scanning,
apparatus and the control portion are housed inside a chassis
150 that composes a part of the main body apparatus 110. In
addition, the image forming unit 1s included 1n the chassis 150
as a detachable process cartridge 142. The process cartridge
142 may be attached and detached by rotating an operation
lever 144.

A toner accommodating portion 146 1s attached to the
chassis 150 of the main body apparatus 110, and a toner 1s
replenished through a toner supply opening 148. The toner
housed 1n the toner accommodating portion 146 1s supplied to
a developing apparatus.

Meanwhile, paper accommodating cassettes 140a, 1405,
and 140c¢ are provided at the bottom portion of the main body
apparatus 110. In addition, 1n the main body apparatus 110,
plural sets of transportation rollers composed of a pair of
rollers are arrayed so that a transportation path through which
the paper 1n the paper housing cassette 1s transported to the
image forming unit present on the top portion i1s formed.
Meanwhile, the paper 1n each of the paper housing cassettes 1s
extracted one sheet at a time through a paper extracting
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mechanism disposed at the end portion of the transportation
path, and sent out to the transportation path. In addition, a
manual paper supplying portion 136 1s provided at the side
surface of the main body apparatus 110, and paper 1s also
supplied therefrom.

Paper on which images are formed using the image form-
ing unit 1s sequentially transported between two fixing rolls
that are supported by a chassis 152 composing a part of the
main body apparatus 110 and are 1n contact with each other,
and then 1s ejected outside the main body apparatus 110. The
main body apparatus 110 has plural paper ejecting portions
138 on a side opposite to the side on which the paper supply-
ing portion 136 1s provided, and image-formed paper 1is
¢jected to the paper ejecting portions.

In the image forming apparatus 100, the molded article
according to the exemplary embodiment 1s used for, for
example, the front covers 120a and 1205, the exterior of the
process cartridge 142, the chassis 150, and the chassis 152.

EXAMPLES

Heremaftter, the mvention will be described specifically
using examples, but the invention 1s not limited to the
examples. Further, in the following, “parts” and “%” are
based on weight unless particularly otherwise described.

Synthesis of Lignophenol Derivative (A)

Separation Process

Japanese cypress material powder 1s made to pass through
a 20-mesh sieve, 10 parts of chups that have passed through
the sieve 1s immersed 1n acetone for 20 hours, dried under
vacuum at 80° C. for 8 hours, and delipidated. p-Cresol (50
parts) 1s added to the delipidated chips, stirred at room tem-
perature (26° C.) for 4 hours, then, 50 parts of 78%-concen-
trated sulfuric acid 1s added, and stirred at 30° C. for 60
minutes. After that, 1000 parts of distilled water 1s added,
stirred, the p-cresol 1n an upper layer 1s separated and col-
lected using decantation, the p-cresol 1s added dropwise to
1000 parts of stirred diethyl ether, and obtained sediment 1s
collected through centrifugal separation.

Rinsing Process

Next, the collected sediment 1s rinsed.

Specifically, 10 parts of the collected sediment 1s put and
dispersed 1n 300 parts of stirred distilled water, and then the
distilled water 1s removed through centrifugal separation,
thereby collecting the sediment. The rinsing process 1s
repeated 6 times, and the sediment 1s collected.

Reprecipitation Process

Next, 10 parts of the rinsed sediment 1s dissolved 1n 200
parts of acetone, the undissolved portion 1s filtered using filter
paper with a retained particle diameter of 1 um, added drop-
wise to a layer of 1000 parts of stirred diethyl ether, and
reprecipitated. The dissolution, filtration, and reprecipitation
process 1s repeated 3 times, thereby obtaining a lignophenol
derivative (A).

The measurement results of the weight average molecular
weight Mw (polystyrene-converted), number average
molecular weight Mn (polystyrene-converted), [Mw/Mn],
pH value 1n a liquid mixture containing 0.2 g of the lignophe-

nol dermvative (A) added to 40 ml of pure water, and ratio

[(S)/(P)] of the peak area (S) of peak wavelengths derived
from a phenolic hydroxyl group (8.7 ppm to 9.4 ppm) to the
peak area (P) of peak wavelengths derived from a phenol
skeleton (6.0 ppm to 7.7 ppm) in ' H-NMR of the lignophenol
derivative (A) (a polymer mixture of the lignophenol deriva-
tive) are shown 1n Table 1.
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Synthesis of Lignophenol Derivative (B)

A lignophenol derivative (B) 1s obtained through the above
method except that the number of repetitions of the rinsing
process 1s changed to 3 times, and the number of repetitions of
the reprecipitation process 1s changed to once in the synthesis
of the lignophenol dervative (A).

Synthesis of Lignophenol Derivative (C)

A lignophenol derivative (C) 1s obtained through the above
method except that the stirring time after addition of the
718%-concentrated sulfuric acid 1s set to 90 minutes in the
separation process, and the number of repetitions of the repre-
cipitation process 1s changed to twice 1n the synthesis of the
lignophenol dertvative (A).

Synthesis of Lignophenol Derivative (D)

A hignophenol derivative (D) 1s obtained through the above
method except that the number of repetitions of the rinsing

process 1s changed to 4 times, and the number of repetitions of

TABL.

5

10

15

14

718%-concentrated sulfuric acid 1s set to 30 minutes in the
separation process, the number of repetitions of the rinsing
process 1s changed to once, and the number of repetitions of
the reprecipitation process 1s changed to twice 1n the synthe-
s1s of the lignophenol dernvative (A).

Synthesis of Lignophenol Derivative (1)

A lignophenol dervative (1) 1s obtained through the above
method except that the stirring time after addition of the
78%-concentrated sulfuric acid 1s changed to 90 minutes 1n
the separation process, 1 part of sodium hydroxide 1s added
together with 10 parts of the sediment only when the sediment
that 1s yet to undergo the first reprecipitation 1s put into

distilled water 1n the rinsing process, the number of repeti-
tions of the rinsing process 1s changed to twice, and the
number ol repetitions of the reprecipitation process 1s
changed to three times 1n the synthesis of the lignophenol
derivative (A).

L1

1

[ignophenol derivative

(A) (B) () (D)

Structure Compound Compound Compound Compound

of formula of formula of formula of formula

(4),n=12 (4), N=17 (4),n=11 (4),n=16
Weight 6000 8300 5500 7800
average
molecular
welght
(Mw)
Number 2200 1400 1600 1400
average
molecular
welght
(Mn)
[Mw/Mn] 2.7 5.9 3.4 5.5
pH 4.1 3.14 4.43 3.8
Ratio 0.09 1.12 0.07 1.15
[(S)/(P)]
(Note) Example

40

the reprecipitation process 1s changed to twice 1n the synthe-
s1s of the lignophenol dertvative (A).

Synthesis of Lignophenol Derivative (E)

A lignophenol denivative (E) 1s obtained through the above
method except that the stirring time after addition of the
718%-concentrated sulfuric acid 1s changed to 120 minutes 1n
the separation process in the synthesis of the lignophenol
derivative (A).

Synthesis of Lignophenol Derivative (F)

A lignophenol dervative (F) 1s obtained through the above
method except that the stirring time after addition of the
78%-concentrated sulfuric acid 1s set to 30 minutes in the
separation process, the number of repetitions of the rinsing
process 1s changed to four times, and the number of repeti-
tions of the reprecipitation process 1s changed to once 1n the
synthesis of the lignophenol derivative (A).

Synthesis of Lignophenol Derivative (G)

A lignophenol derivative (G) 1s obtained through the above
method except that the stirring time after addition of the
78%-concentrated sulfuric acid 1s set to 90 minutes in the
separation process, the number of repetitions of the rinsing
process 1s changed to twice, and the number of repetitions of
the reprecipitation process 1s changed to twice 1n the synthe-
s1s of the lignophenol dertvative (A).

Synthesis of Lignophenol Derivative (H)

A lignophenol derivative (H) 1s obtained through the above
method except that the stirring time after addition of the
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(E) (F) (G) (H) (I)
Compound Compound Compound  Compound  Compound
of formula of formula of formula of formula of formula

(4),n=2 (4),n =44 (4),n=28 (4),n =36 (4),n =8
1200 22000 4000 1 8000 4200
700 5300 1100 4800 1900
1.7 4.2 3.6 3.8 2.2
4.2 3.6 2.72 2.19 6.21
1.2 0.05 0.1 0.07 —

Comparative example

Examples 1 to 49 and Comparative Examples 1 to 23

Preparation of Resin Composition

Mixtures having the compositions shown 1n Tables 2 to 6
for examples and mixtures having the compositions shown 1n
Tables 7 and 8 for comparative examples (further, the numeric
values of the compositions shown 1n Tables 2 to 8 mndicate
parts by weight) are kneaded at the temperatures of a cylinder
(the head portion) which are shown in Tables 2 to 8 1n a biaxial
kneading apparatus (manufactured by Toshiba Machine Co.,
Ltd., TEMA485S5), cooled, and pelletized, thereby obtaining
pellet-shape resin compositions.

However, in examples 1n which flame retardant A, flame
retardant B, or flame retardant C 1s used, the lignophenol
derivative and the flame retardant are mixed 1n advance using
a biaxial kneading machine (manufactured by Toyo Seiki
Seisakujyo, LABO PLASTOMILL), and then the mixture
and a resin, such as polylactate, are kneaded as described
above, thereby being shaped 1nto a pellet.

Formation of Resin Molded Article

The obtained resin compositions are put into an injection

molder (manufactured by Nissei Plastic Industrial Co., Ltd.,
NEX150), and molded articles are formed at the temperatures
of the cylinder (the head portion) and mold temperatures
shown 1n Tables 2 to 8.
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Specifically, the following are formed as the molded
articles.
UL test sample for V test in UL-94 (thickness: 2.0 mm)

ISO multipurpose dumbbell test sample (test sample
length: 100 mm, width: 10 mm, and thickness: 4 mm)

16

Specifically, an ISO multipurpose dumbbell test sample 1s
put 1nto a constant-temperature and constant-humidity tank
(manufactured by Toyo Seiki Seisakujyo, THNO042) that1s set

in an atmosphere of a temperature of 65° C. and a humidity of

s 5 RH 85% for 400 hours.
llivahuatlon _ los. the follow: it Next, after the moist heat test, whether or not bleed occurs
n the respective examples, (he lollowing evaluations are on the surface 1s confirmed, and the appearance 1s evaluated
performed on the obtammed lignophenol derivatives and b :
. ased on the following standards.
molded articles (test samples). A Bleed does 1ot accur
Workability Evaluation B: Bleed '
Firstly, a workability evaluation test 1s performed through 10 - PICEE OECHES.
the following method. Flame resistance test: UL94-V test
Specifically, when manufacturing the resin composition, a A UL-V test 1s performed using a UL-94 method using a
mixture (compound) is kneaded with a screw rotation speed UL test sample for V test. Further, the evaluation standards
set to 60 rpm, and whether the apparatus may operate stably, are V-0, V-1, and V-2 sequentially as the flame resistance
and, furthermore, whether the strand-shaped molten resin 15 Weakens, and, inacase in which the flame resistance 1s poorer
ejecting from the nozzle head follows the tensile force of the ~ than V-2, that 1s, a case in which the test sample 1s combusted,
transportation system and may be pelletized 1s confirmed. notV 1s indicated.
The evaluation standards are as follows. Charpy Impact Strength Test . |
A: A pellet is obtained without occurrence of overload and A Charpy 1mpact strength (kJ/m”) 1s measured using a
stoppage during kneading. »o hotched ISO multipurpose dumbbell test sample and an
B: Overload occurs during kneading such that pelletizing ~ Impact testing apparatus (manufactured by Toyo Seiki Sei-
stops. sakujyo, D(G-5) according to the prescriptions of ISO-179.
C: A pellet is not obtained due to resin decomposition Charpy Impact Strength “lest (after Moist Heat lest)
during kneading. The above moist heat test 1s performed on a notched ISO
Appearance test: bleed out (after moist heat test) - multipurpose dumbbell test sample, and a. Charpy impact
Firstly, a “moist heat test” is performed using the following strength (kJ/m?) is measured using the above method after the
method. moist heat test.
TABLE 2
Example
1 2 3 4 5 6 7 8 9 10 11 12
Polylactate A oo 100 100 100 100 100 100 100 100 100 100 100
Polylactate B
Polyamide
Polycarbonate
Lignophenol (A) 01 01 01 1 1 1 5 5 5 5 5 5
derivative (B)
(C)
(D)
Flame retardant A 15 25 10 15 25 S 10 15 23 40 50
Flame retardant B
Flame retardant C
Total 100.1 115.1 125.1 111 116 126 110 115 120 130 145 155
Degree of plant (% by weight) 100 87 80 91 87 80 935 91 88 81 72 68
Resin composition 190 190 190 190 190 190 190 190 190 190 190 190
manufacturing cylinder
temperature (° C.)
Resin molded article forming 185 185 185 185 185 185 185 185 185 185 185 185
cylinder temperature (° C.)
Resin molded article forming 100 100 100 100 100 100 100 100 100 100 100 100
mold temperature (° C.)
Workability evaluation O O O O O O O O O O O O
Bleed out O O O O O O O O O O X X
(after moist heat test)
Flame resistance notV. V-0 V-0 V-1 V-0 V-0 notV V-1 V-0 V-0 V-0 V-0
Impact strength 7.8 8.9 8.2 102 11.1 109 135 12.1 121 11.,5 8.9 7.6
Impact strength 5.9 6.2 5.4 8.3 8.8 8.5 11.1 9.1 8.8 8.2 6.3 5.8
(after moist heat test)
TABLE 3
Example
13 14 15 16 17 18 19 20 21 22
Polylactate A 100 100 100 100 100 100 100 100 100 100
Polylactate B
Polyamide
Polycarbonate
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TABLE 3-continued

Example

13 14 15 16 17 18 19 20 21 22

Lignophenol (A)

derivative (B)
(©)
(D)

Flame retardant A

Flame retardant B

Flame retardant C

10 10 10 10 40 40 40 40 50 50

10 15 25 40 10 15 25 40 15 25

Total

Degree of plant (% by weight)
Resin composition
manufacturing cylinder
temperature (° C.)

Resin molded article forming
cylinder temperature (° C.)
Resin molded article forming
mold temperature (° C.)
Workability evaluation

Bleed out

(after moist heat test)
Flame resistance
Impact strength
Impact strength
(after moist heat test)

Polylactate A
Polylactate B

120 125 135 150 150 155 165 180 165 175

92 88 81 73 93 90 85 78 91 8O
190 190 190 1% 190 190 190 190 190 190
185 18> 185 18 185 185 18 18 185 185

oo 100 100 100 100 100 100 100 100 100

O O O O A A A A A A
O O O X O O O X O O

V-1 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 VU
12.8  13.5 12.3 9.7 272 246 224 21.2 238 22.1
93 10.5 10.1 6.9 195 172 14.1 124 17.1 14.2

TABLE 4

Example

23 24 25 26 27 28 29 30

oo 100 100 100 100 100 100 100

Polyamide

Polycarbonate

Lignophenol (A)

derivative (B)
(€)
(D)

Flame retardant A

Flame retardant B

Flame retardant C

Total

Degree of plant (% by weight)
Resin composition
manufacturing cylinder
temperature (° C.)

Resin molded article forming
cylinder temperature (° C.)
Resin molded article forming
mold temperature (° C.)
Workability evaluation

Bleed out

(after moist heat test)

Flame resistance

Impact strength

Impact strength

(after moist heat test)

Polylactate A
Polylactate B

Polyamide

Polycarbonate
Lignophenol (A)
derivative (B)

(C)
(D)

1 1 10 10 1 1 10 10
15 25 15 25
15 25 15 25
116 126 125 135 116 126 125 135
87 80 88 81 87 80 8% 81
190 190 190 190 190 190 190 190
18 18> 185 18 18> 18> 18 185
oo 100 100 100 100 100 100 100
O O O O O O O O
O O @ O O O 9 O
V-0 V-0 V-0 V-0 V-1 V-0 V-0 V-0
11.7 11.2 13.8 124 103 96 11.8 104
8.7 8.3 10.2 9.8 7.3 0.7 7.9 8.5

TABLE 5

Example

31 32 33 34 35 36

100 100 100 100 100 100

0.1 1 5 10
0.1 1

37 3% 39 40

100 100 100 100

10
0.1 1 10

18
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TABLE 5-continued

Example

31 32 33 34 35 36 37 38 39 40

Flame retardant A
Flame retardant B
Flame retardant C

Total

Degree of plant (% by weight)
Resin composition
manufacturing cylinder

temperature (° C.)
Resin molded article forming
cylinder temperature (° C.)

Resin molded article forming
mold temperature (° C.)
Workability evaluation

Bleed out

(after moist heat test)

Flame resistance

Impact strength

Impact strength

(after moist heat test)

Polylactate A
Polylactate B

Polyamide

Polycarbonate

Lignophenol (A)

derivative (B)
()
(D)

Flame retardant A
Flame retardant B
Flame retardant C

Total

Degree of plant (% by weight)
Resin composition
manufacturing cylinder
temperature (° C.)

Resin molded article forming
cylinder temperature (° C.)
Resin molded article forming
mold temperature (° C.)
Workability evaluation

Bleed out

(after moist heat test)

Flame resistance

Impact strength

Impact strength

(after moist heat test)

Polylactate A
Polylactate B

Polyamide

Polycarbonate

Lignophenol (E)

derivative (F)
(G)
(H)

(D

25 25 25 25 25 25 25 25 25 25

125.1 126 130 135 125.1 126 135 1251 126 135
80 80 81 81 80 80 81 80 80 81
190 190 190 190 190 190 190 190 190 190

18 185 18 185 18> 185 18> 18> 185 1%

loo 100 100 100 100 100 100 100 100 100

O O O O O O O O O O
O O O O O O O O O O

V-0 V-0 V-0 V-0 V-2 V-1 V-1 V-2 V-1 V-1
8.2 10.1 11.3 12.1 0.4 0.2 5.9 4.8 4.5 4.1
4.3 4.7 3.5 5.7 3.6 3.5 2.8 2.8 2.2 1.8

TABL

(L]
o)

Example

41 42 43 44 45 46 47 48 49

oo 100 100 100 100 100 100 100
100

0.1 1 5 10 0.1 1 S 10 10

10 10 10 10 25 25 25 25 25

l110.1 111 115 120 125.1 126 130 135 135

91 91 91 91 80 80 81 81 81
190 190 190 190 190 190 190 190 200
18 185 18 185 18> 185 18> 18> 200

o0 100 100 100 100 100 100 100 50

O O O O O O O O O
O O O O O O O O 9

V-1 V-1 V-0 V-0 V-0 V-0 V-0 V-0 V-1
9.2 107 124 13.6 82 10.1 11.3 12.1 0.4
0.4 8.2 9.5 9.7 5.8 8.6 8.2 10.1 4.8

TABLE 7

Comparative example

1 2 3 4 5 0 7 8 9 10 11
100 100 100 100 100 100 100
100 100
100
40 40
1 5 10

20
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TABLE 7-continued
Comparative example
1 2 3 4 5 6 7 8 9 10 11
Flame retardant A 5 25 5 25 25 5 25 25 25 25
Flame retardant B
Flame retardant C
Total 100 105 125 105 125 125 145 165 126 130 135
Degree of plant (% by weight) 100 95 80 935 80 80 69 60 80 81 81
Resin composition — 190 190 190 190 200 230 220 190 190 190
manufacturing cylinder
temperature (° C.)
Resin molded article forming 185 185 185 185 185 200 230 230 185 185 185
cylinder temperature (° C.)
Resin molded article forming 100 100 100 100 100 50 50 50 100 100 100
mold temperature (° C.)
Workability evaluation O O O O O O O O O O O
Bleed out O O O O O O O O O O O
(after moist heat test)
Flame resistance V-2 V-2 V22 notV V=2 notV o notV. V-2 V-2 V2o V22
Impact strength 2.5 2.1 1.6 1.6 0.8 4.2 2.8 2.1 2.8 2.6 2.1
Impact strength 1.5 1.4 1.2 1.1 0.7 3.5 1.2 0.8 2.1 1.9 1.4
(after moist heat test)
TABLE 8
Comparative example
12 13 14 15 16 17 18 19 20 21 22 23
Polylactate A 100 100 100 100 100 100 100 100 100 100 100 100
Polylactate B
Polyamide
Polycarbonate
Lignophenol (E)
derivative (F) 1 5 10
() 1 5 10
(H) 1 5 10
(D) 1 5 10
Flame retardant A 25 25 25 25 25 25 25 25 25 25 25 25
Flame retardant B
Flame retardant C
Total 126 130 135 126 130 135 126 130 135 126 130 135
Degree of plant (% by weight) 80 81 81 80 81 81 80 &1 78 R0 81 &1
Resin composition 190 190 190 190 190 200 230 220 190 190 190 190
manufacturing cylinder
temperature (° C.)
Resin molded article forming 185 185 185 — — — — — — 185 185 185
cylinder temperature (° C.)
Resin molded article forming 100 100 100 - - - - - — 100 100 100
mold temperature (° C.)
Workability evaluation O O O X X X X X X O O O
Bleed out O O O SR — O O O
(after moist heat test)
Flame resistance V-1 V-1 V-1 — — — — — — V-2 V-1 V-1
Impact strength 4.2 3.8 29 — - - - - - 3.8 3.6 3.4
Impact strength 3.2 3.6 2.1 — - - - - - 2.2 1.8 1.5
(after moist heat test)
Here, details of the matenal types 1n the respective tables 55 Flame retardant B: condensed phosphate ester, CR-741,
are shown. manufactured by Dathachi Chemical Industry Co., Ltd.
Aliphatic Polyester Flame retardant C: ammomum polyphosphate, AP422,

Polylactate A: TERRAMAC TE2000, manufactured by

Unitika Limited.

Polylactate B: LACEA 1I-100, manufactured by Mitsui 00

Chemicals Inc.
Aliphatic Polyamide

Polyamide: Rilsan, manufactured by Arkema Co., Ltd.

Flame Retardant

Flame retardant A: condensed phosphate ester, PX-200,
manufactured by Daithachi Chemical Industry Co., Ltd.

65

manufactured by Clariant GmbH
Other

olycarbonate: PANLITE L-1225Y, manufactured by Te1j in
Kase1 America Inc.

The foregoing description of the exemplary embodiments
of the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
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and described 1n order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled 1n the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It 1s intended that the
scope of the invention be defined by the following claims and
their equivalents.

What 1s claimed 1s:
1. A compound comprising;:

a lignophenol dervative having a weight average molecu-
lar weight 1n a range of 6000-8,500, and satistying the

following formula (1):

3.0=pH value=4.5 (1)

wherein the pH value 1s a determined value for a liquid mix-

ture containing 0.2 g of the lignophenol derivative added to 40
ml of pure water, wherein: the lignophenol dertvative 1s rep-
resented by the following formula (3):

(3)
(Xz)b

{/ >
>—\

// #

O

X! )a

H;CO OH ‘

wherein in formula (3), X', X*, and X° each independently
represent a substituted or unsubstituted alkyl group, a
substituted or unsubstituted alkoxy group, a substituted
or unsubstituted aryl group, a substituted or unsubsti-
tuted arylene group, a hydroxyl group, a carboxyl group,
an amino group, or an amide group, a and ¢ each inde-
pendently represent an integer of from 0 to 3, b repre-
sents an mnteger of from O to 4, and n represents an

integer of from 10 to 28.

2. The compound according to claim 1,
wherein the lignophenol derivative satisfies the following

formula (2):

0.07=(S)/(P)=1.15 (2)

wherein (S) presents a peak area of peak wavelengths derived
from a phenolic hydroxyl group 1n a range of 8.7 ppm to 9.4
ppm, and (P) presents a peak areca ol peak wavelengths
derived from a phenol skeleton 1n a range of 6.0 ppm to 7.7
ppm in 'H-NMR.
3. The compound according to claim 1,
wherein the lignophenol derivative has a ratio Mw/Mn of
the weight average molecular weight (Mw) to the num-
ber average molecular weight (Mn) 1n a range of 2 to 6.
4. The compound according to claim 1,
wherein the lignophenol derivative 1s a compound selected
from the following formulae (4) to (6):
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(4)

C OH

wherein 1n formula (4), n represents an integer of from 13
to 26;

()

wherein 1n formula (5), n represents an integer of from 12
to 25;

(6)
H;CO

o—¢ N

H;CO

H O \ / OH
l H;CO O OCHj;
H;CO
C—+ OH
v

wherein in formula (6), n represents an integer of from 11
to 22.
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5. A resin composition comprising:

a resin, and

the compound contaiming a lignophenol dertvative accord-
ing to claim 1.

6. The resin composition according to claim 5, wherein the

resin 1s aliphatic polyester.

7. The resin composition according to claim 5,

wherein the lignophenol derivative 1s contained in a range
of 0.1 part by weight to 40 parts by weight with respect
to 100 parts by weight of the resin.

8. The resin composition according to claim 5 further com-

prising a phosphate ester.

9. The resin composition according to claim 8,

wherein the phosphate ester 1s included 1n a range of 10
parts by weight to 40 parts by weight with respect to 100
parts by weight of the resin.

10. A resin molded article comprising:

a resin, and

the compound including a lignophenol dertvative accord-
ing to claim 1.

5

10
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11. The resin molded article according to claim 10, wherein
the resin 1s aliphatic polyester.

12. The resin molded article according to claim 10,

wherein the compound 1s included 1n a range ot 0.1 part by

weight to 40 parts by weight with respect to 100 parts by
weight of the resin.

13. The resin molded article according to claim 10 further
comprising a phosphate ester.

14. The resin molded article according to claim 13,

wherein the phosphate ester 1s included 1n a range of 10

parts by weight to 40 parts by weight with respect to 100
parts by weight of the resin.

15. The compound according to claim 1, wherein the
lignophenol derivative has a weight average molecular
weight 1n the range of 7,800-8,300.

16. The compound according to claim 15, wherein n rep-
resents an integer of from 16 to 17.

17. The compound according to claim 1, wherein n repre-
sents an nteger of from 11 to 17.

G o e = x
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